Four patients occupationally exposed to asbestos, each suffering at least eight years of disabling, persistent, and often bilateral pleuritic pain are described. Radiographic evidence of pleural disease ranged from plaques seen only on computed tomography to typical bilateral plaques or diffuse thickening to extensive diffuse and circumscribed pleural fibrosis and calcification. There was no history or evidence of acute pleuritis or pleural effusion in three patients. Intermittent pleural friction rubs have been present in all four; one patient showed pleural uptake of gallium-67. Extensive workups including repeated pulmonary ventilation-perfusion scans and cardiac catheterisation have not yielded other diagnoses to explain the pain. It is proposed that persistent pleuritic pain be added to the manifestations of benign asbestos induced pleural disease.
Two types of chronic asbestos induced pleural fibrosis are well described-namely, circumscribed (plaques) and diffuse,' the latter generally a residual of inflammatory pleural effusions."3 Although intense inflammation may be evident on histological examination in asbestos induced chronic diffuse pleural fibrosis,4 clinical symptoms are not those of active inflammation. Pleuritic pain is notable by its absence. Indeed, unless experiencing recurrent effusions, patients are asymptomatic or notice shortness of breath attributable to ventilatory insufficiency45 (or underlying asbestosis of the lung). The pleura seems to behave differently from the pericardium; chronic recurrent or persistent pain, or both, is a feature of many forms of pericarditis but is not seen in chronic pleuritis of diverse aetiologies.
In a practice that includes many patients with asbestos induced pleural fibrosis I have noted a few who complain of continuing chest pain or discomfort that is not clearly pleuritic. I have also encountered four patients with documented benign asbestos induced pleural disease who have persistent pain of clearly pleuritic nature variably accompanied by other manifestations of pleural inflammation including friction rub and positive gallium scan.
Case reports PATIENT 1 (date of birth 13 December 1919) This man came to me in October 1979 because of persistent chest pain of several months duration. This pain varied in intensity, was left or right sided, or both, anterior or posterior, or both, but never relented completely and was exacerbated by inspiration, cough, and movement. He was dyspnoeic on climbing one and a half flights of steps.
He had experienced a right sided spontaneous pneumothorax on 4 April 1976 that required decompression with a pleural tube. After this he began to experience anterior pleuritic pain radiating to the shoulders. On 8 November 1976 he suffered a recurrence of the right pneumothorax which could not be expanded by pleural suction, and a thoracotomy was performed. Subpleural apical blebs measuring up to 0 5 cm in diameter were resected as a wedge and oversewn and the parietal pleura was stripped. Parietal pleura showed "a white, firm, plaque measuring 2 x 1 x 0-2 cm." On microscopic examination the pleura showed "fibrosis and chronic inflammation"and the lung "patchy, marked interstitial fibrosis" (fig 1) . No connection was made between this patient's occupational history (see below) and these findings of a typical asbestos pleural plaque and interstitial pulmonary fibrosis.
The chest pain continued, now associated with dyspnoea and friction rub. A diagnosis of pericarditis was entertained but not supported by electrocardiograms. The pain and the rub cleared with prednisone treatment but recurrent episodes of pain responded to prednisone less well and the localisation of the pain changed to that described above. and calcification and associated calcific pleural plaque. There were many ferruginous bodies, free or within macrophages, both intra-alveolar and interstitial. It was apparent that asbestosis could explain his progressive dyspnoea and rales, despite the paucity of radiographic findings, and it seemed possible that an active asbestos induced pleuritis might explain his chronic pleuritic pain and intermittent friction rub.
Occupational history
After failure of a wide variety of analgesics and non-steroidal anti-inflammatory agents to bring relief, the patient was admitted to the Mount Sinai School of Medicine in January 1980 for further evaluation. Haematological and chemical profiles, erythrocyte sedimentation rate, antinuclear antibody studies, and latex fixation were normal. Two gallium scans were made over a ten day interval and showed persistent uptake in both apices, hila and bases, read as "pleural localisation, rule out mesothelioma." The mitral and aortic valves were normal on echocardiography. On right heart catheterisation, all pressures were normal, cardiac output was 6 1/min and there was no evidence of pericardial constriction. Computed tomography of the chest showed multiple sites of pleural thickening (more on the left) that did not correlate with the areas of gallium uptake and questionable evidence of interstitial fibrosis. On examination, chest expansion was normal; pleural rubs were heard anteriorally on both sides. A grade 3/6 systolic "sea gull" murmur at the apex radiated to the left axilla and a grade 3/6 systolic murmur at the aortic area radiated to the neck. Finger clubbing was not present. The ECG showed an old anteroseptal infarct, left anterior hemiblock, and premature atrial and ventricular beats.
Chest radiographs showed extensive bilateral calcific pleural thickening, both diffuse and circumscribed (RC3, en face 2, L C2, en face 3), with blunting of both costophrenic angles and calcification of both diaphragms and the left mediastinal pleura (fig 3) . As well as could be discerned, the lung fields were s/t, 0/1, and the heart was not enlarged. Computed tomography confirmed the pleural abnormalities described above and the normal cardiac Chronic pleuritic pain in four patients with asbestos induced pleural fibrosis Figure 3 Chest radiograph, posteroanterior, patient 3 In March 1979 the patient noted left pleuritic pain, fever, malaise, and dyspnoea, with a rub on physical examination and a large left pleural effusion. The fluid was exudative; pleural biopsy showed fibrosis with "dense infiltration of histiocytes, lymphocytes, and eosinophils" and mesothelial proliferation. After three thoracenteses, fluid was no longer present but pleuritic pain, rubs, and fluid reappeared within two weeks, requiring a chest tube. A third pleural biopsy showed similar findings. Results of bacterial, viral, fungal, and mycobacterial cultures and stains were negative and right and left sided pleural effusions caused by asbestos were diagnosed.
The patient had been an asbestos insulator since 1963 (at age 23), working in constructing power plants and removing old insulation.
He could return to work despite the persistent exertional dyspnoea, right pleuritic pain requiring codeine, chills, and fever. Pleural friction rubs were heard throughout this period. On review at the Mount Sinai Hospital, chest radiographs from 1980 to 1982 showed bilateral diffuse pleural thickening (A 2, face on 1), and irregular small opacities coded as 1/1.
Because of the persistent pain of the right chest, xylocaine was injected into the chest wall on several occasions, and in February 1984 intercostal nerve blocks were performed. Pain was unrelieved and in April 1984 the right intercostal nerves were surgically interrupted. On this admission, breath sounds and resonance were diminished at the right base and a rub was present.
The stabbing pleuritic component of the patient's chest pain was no longer present; he discontinued pain medication and gained weight. Bronchoscopy was performed on 28 February 1986 because of haemoptysis. Biopsy showed chronic bronchitis, denuded mucosa, and goblet cell hyperplasia; lung parenchyma showed numerous macrophages and "mild interstitial fibrosis."
By October 1986, however, the pain had increased in severity, was unresponsive to transcutaneous electrical nerve stimulation (TENS), and required narcotics. On 3 November 1986, the patient underwent T3-T9 laminectomy, right T,, ganglionectomies, and DREZ lesioning of the T,, dorsal root entry zones at Vanderbilt University Hospital in Nashville. Pain in the distribution of the 12th intercostal nerve persisted and was relieved only with a block of this nerve; ganglionectomy was then performed. Pain mmol/min/kPa (26 2 ml/min/mm Hg) to 5-85 mmol/min/kPa (17-5 ml/min/mm Hg, 540°o of predicted). These results are consistent with a moderate restrictive impairment with loss of diffusing capacity.
Discussion
These four patients have in common their occupational exposure to asbestos, unequivocal evidence of asbestos related disease, and persistent, often bilateral, pleuritic pain. They are unlike in how they manifest their asbestos related disease clinically, in that patient 1 has no specific evidence of pleural or parenchymal disease on plain films (despite striking histological abnormalities of both tissues), patient 2 has typical pleural plaques, patient 4 typical diffuse thickening and small irregular opacities, whereas patient 3 has extensive diffuse and circumscribed pleural disease. Thorough physiological evaluation in patients 1 and 4 showed gas exchange abnormalities -of interstitial fibrosis; all have slight to moderate restrictive impairment.
Other causes for chest pain in the three patients without a history of acute pleuritis or effusion have repeatedly been ruled out during the long periods they have been under observation. The first patient's two episodes of spontaneous pneumothorax (and subsequent surgical intervention), both on the same side, do not explain the bilateral manifestations, nor do consequences of his injuries 24 years before the onset of pain. Similarly, the heart disease shown in patient 3 does not explain his progressive pleuritic pain. All three patients have undergone cardiac catheterisation, coronary angiography, and repeated pulmonary ventilation perfusion scans.
No explanation can be offered for the persistence of the pleuritic pain in these four patients. Such pain has not been described in the many patients who have come to medical attention with asbestos induced pleural plaques or, indeed, in those with diffuse pleural fibrosis and calcification of asbestos induced, tuberculous, traumatic, or pyogenic aetiology. Recurrent, often bilateral, pleuritic pain has been described in acute asbestos induced pleurisy, in association with exudative effusions. Gaensler and Kaplan noted that asbestos induced pleural effusions may be "followed by continued chest pain," and cited several cases in which pain persisted in the absence of effusions, in one case despite repeated intercostal nerve blocks and "resection of the costal arch. "3 There have been few reports of gallium scans in benign asbestos pleural disease. Teirstein and colleagues noted that three of 16 patients had positive scans; these had exuberant diffuse pleuritis.'5 The positive scans and intermittent rubs in patient 1 who has only plaques on computed tomography and bland histology on biopsy, the occasional rubs in patient 2, and the persistent rubs in patient 4 suggest that inflammatory activity may be present despite quiescent features.
The sequelae of benign asbestos induced pleural disease include recurrent exudative pleural effusion as well as minor'"'8 and occasionally major45 impairments of ventilatory function. A rare syndrome of persistent pleuritic pain that may be associated with other markers of active inflammation such as friction rubs and uptake of 67-gallium should be added to this list. 
